Background: HIV testing and counseling (HTC) plays a central role in specific prevention of mother-to-child transmission (PMTCT) interventions, as these interventions depend on the woman knowing her HIV status. Over ninety percent of HIV infection in children is acquired through mother-to-child transmission. Objectives: This study assessed pregnant women's knowledge of HIV/AIDS, their awareness of HIV testing and counseling, and compared the uptake of HTC to the previously practiced voluntary counseling and testing (VCT) in a teaching hospital in northern Nigeria. Materials and Methods: A pre-tested, structured interview questionnaire was administered on a cross-section survey of 270 antenatal clients in Ahmadu Bello University Teaching Hospital (ABUTH), Nigeria. Information about knowledge of HIV/AIDS and attitude towards HTC was elicited among respondents. Results: Eighty-nine percent of respondents were aware of HIV/AIDS. The knowledge of route of disease transmission was high, with 87.4% and 81.1% of study participants mentioning sexual activity and mother-to-child transmission, respectively. Majority of respondents (98.9%) were aware of HTC and approved of it (91.1%) while 7.8% declined and the remaining 1.1% were undecided. Fourteen percent of respondents didn't approve of retesting in labour. Sixty-eight percent of respondents were aware of interventions to prevent mother-tochild transmission of HIV. Switching from VCT to HTC has dramatically improved the uptake of testing from 78.9% in 2006 to 91.1% in 2012. Conclusion: Routine HIV testing and counseling is more acceptable than voluntary counseling and testing among antenatal clients. Although the awareness and uptake of HTC were quite high among the antenatal clients, there is still a need to intensify health education and incorporate husbands into the counseling session when necessary to convince the remaining minority who are still ignorant of the benefits of HTC.
Introduction
Human Immunodeficiency Virus is a lentivirus (a member of the retrovirus family) that causes Acquired Immunodeficiency Syndrome (AIDS) [1] [2], a condition in humans in which progressive failure of the immune system allows life-threatening opportunistic infections and cancers to thrive. Heterosexual transmission accounts for nearly 80% [3] , while mother-to-child transmission (MTCT) and use of unsterilized sharps, infected blood and blood products account for 10% each [4] .
The HIV (Human Immunodeficiency Virus)/AIDS pandemic is one of the most serious health crises the world is facing today, with a disproportionate burden on women and children. In 2009, 47.1% (15.7 million) of the 33.3 million individuals living with HIV were women and 6.3% (2.1 million) were children under 15 years old [5] .
Sub-Saharan Africa has continued to bear the greatest burden of the HIV/AIDS epidemic [6] . Approximately, 67.6% of the total number of people living with HIV, 69.2% of the 2.6 million of the total new infections and 72.2% of the 1.8 million deaths in 2009 were from sub-Saharan Africa. Of the 370,000 new paediatric infection, sub-Saharan Africa accounted for about 90% [5] .
It was currently estimated that 3.3 million Nigerians were living with HIV, with 323,000 new infections in adults and 57,000 infants were born with it yearly. It is estimated that 360,000 children are living with HIV in the country, most of who became infected from their mothers. The national HIV sero-prevalence rate among pregnant women attending ANC was 1.8% in 1991 rising through 3.8% in 1994, 4.5% in 1996, 5.4% in 1999, and 5.8% in 2001 [7] . Thereafter, a decline was noticed through 5.0% in 2003, 4.4% in 2005, 4.6% in 2008, and currently 4.1% in 2010 [5] .
One of the goals of the June 2001 Declaration of Commitment of the United Nations General Assembly Special Session on HIV and AIDS was to reduce the proportion of infants infected with HIV by 20% by 2005 and 50% by 2010. The Nigerian national goal for PMTCT as contained in the 2003 AIDS Policy was to reduce the transmission of the HIV through MTCT by 50% by the year 2010 and to increase access to quality HIV counseling and testing services by 50% by the same year. To achieve this goal, a comprehensive four-pronged strategy to prevent HIV infection among infants and young children was being implemented in Nigeria since 2001.
The specific PMTCT interventions are: HIV testing and counseling HTC (previously VCT voluntary counseling and testing), HIV and infant feeding counseling, modification of obstetric practices, administration of ARV prophylaxis to mother-child pair, care and support of HIV positive women and their families (PMTCT plus). HTC plays a central role in specific PMTCT interventions as these interventions depend on the woman knowing her HIV status.
In the absence of intervention, there is a 30% -45% risk of transmission of HIV from mother to child during pregnancy, labour and delivery [5] . Over 90% of infection in children is acquired through MTCT [8] . UNAIDS estimate that 430,000 children were infected worldwide in 2008 (19% of all new infections), primarily by this route [9] .
The overall goal of the 2010-2015 National PMTCT scale-up plan is to contribute to improved maternal health and child survival through accelerated provision of comprehensive PMTCT services. The targets are: to provide access to at least 90% of all pregnant women to quality HIV counseling and testing by 2015; and to provide access to at least 90% of all HIV positive pregnant women to more efficacious ARV prophylaxis by the same year [10] .
HIV testing is the process that determines whether a person is infected with HIV or not. HIV counseling is the confidential dialogue between individuals and their health care providers to help clients examine their risk of acquiring or transmitting HIV infection and to make informed decisions based on the information available to them.
The essential components of HTC for PMTCT include: pre-test information, HIV testing and the same-day result, post-test counseling and follow-up counseling. The two types of HIV testing include: the "opt-in" or voluntary counseling and testing VCT; and "opt-out" or routine HIV testing and counseling HTC. The recommended approach to testing and counseling is the "opt-out" approach.
With "opt-in" testing, a woman may be informed that a test is available, but will only be given one if they specially request for it. Often, this means that only women who are worried about HIV will agree to be tested. Many women worry that they will be stigmatized for accepting the test.
With "opt-out" testing, HIV testing is offered as part of routine tests in the antenatal clinics, but women have the right to refuse taking the test. All pregnant women receive an HIV testing, after being counseled, unless they specifically state that they do not want one. Any woman who receives an HIV positive result will then be counseled again and given appropriate treatment if necessary. The recommended approach to testing and counseling is the "opt-out" approach.
"Opt-out" testing is generally considered more effective than "opt-in" and uptake tends to be much higher [11] . Removing the special status often given to HIV testing helps make it more acceptable. Numerous studies have found that switching from VCT to routine HTC can dramatically improve take-up of testing in PMTCT programs. For example, at one hospital in rural Uganda, the proportion of pregnant women with documented HIV status at discharge doubled from 39% to 88% after routine HTC was introduced [12] . When Botswana changed its testing procedure nationwide in 2004, it immediately increased testing rates from 75% to 90% [13] . More studies in developed countries have shown that when pregnant women are offered a routine HTC on an "opt-out" basis, 89% -95% agree to have one [14] - [16] .
HIV testing is critical because women who do not know they are HIV positive cannot benefit from interventions. In developed countries, MTCT has been virtually eliminated, due to effective voluntary testing and counseling, access to antiretroviral therapy, safe delivery practices, and widespread availability and safe use of breast-milk substitutes. If these interventions are used worldwide, they would save the lives of thousands of children each year.
High "opt-out" rate has been noticed in the ABUTH statistics, with a monthly rate of 7.4% -17.9% and an average rate of 12.3% in 2011. After about 5 years of HTC and 5 years of VCT services in ABUTH, Zaria, it is necessary to assess the effectiveness of the "opt-out" approach over the "opt-in", in order to determine the progress made so far.
The study was set out to assess the uptake/acceptability of HIV testing and counseling by antenatal clients by determining the level of awareness of HTC among pregnant women, the number of those who opts out and their reasons, and finally compare the uptake of HTC relative to the previously practiced VCT.
Study design: the study was conducted in Zaria, northern Nigeria. 270 consenting pregnant women attending the antenatal clinic of ABUTH, Zaria constituted the study population.
A descriptive and cross-sectional survey was carried out. Pre-tested, and structured questionnaire with openand close-ended questions were administered to respondents.
The subjects for the study were recruited from the antenatal clinics using convenience, non-probability sampling technique, in the form of consecutive pregnant women who meet the inclusion criteria. Each respondent was duly counseled, and consent was sought before the questionnaires were administered. The reference prevalence used for the sampling size estimation was from the study of acceptability of VCT by antenatal clients in Aminu Kano Teaching Hospital, Kano which was 81% [17] .
Statistical analysis was done with SPSS version 20, using simple statistical ratios and percentages.
Results

Sociodemographic Characteristics
Of the 270 questionnaires issued, 250 were returned correctly filled giving a response rate of 92.6%. Sociodemographic characteristics of the respondents are outlined in Table 1 . Majority of the respondents (57%) were between the ages of 21 -30 years. 268 (99.3%) of the respondents were married, among which 161 (59.6%) were from a polygamous setting. Majority of the married respondents (87%) were in their 1 st order of marriage while only 5.9% were in their 2 nd order. Thirty percent (30.4%) were primigravida,
Knowledge of HIV/AIDS
Two hundred and forty (88.9%) of participants had heard of HIV/AIDS infection while 27 (10%) had not (see Table 2 ). Among the 81.1% that said they knew the cause of HIV infection, 88.6% were correct about the transmission through blood and body fluids, while 87.4% of respondents knew that HIV infection can be transmitted via unprotected sexual intercourse. 81.1% knew about mother-to-child transmission, while 78.5% and 77.4% knew about transmission through blood transfusion and unsterilized sharp objects respectively ( Figure  1 ). 
Awareness and Uptake of HIV Testing and Counseling
Most (98.9%) of the respondents were aware of HIV testing and 98.1% were aware of the availability of such test (HTC services) in ABUTH, Zaria. 248 (91.9%) of respondents had been informed of the test at the antenatal clinic. Majority (83%) of respondents acknowledged that the information given before the HIV test was carried out was adequate enough while 12.2% disagreed to that ( Table 3) . The reasons for disagreeing included inadequate time (20.9%), lack of confidentiality (16.3%), inadequate information (16.3%) and poor language interpretation (14%). Out of the 21 respondents that didn't agree to do the test, 14 (66.7%) said they would have agreed to do the test if they had been informed in a different way while 4 (19%) still declined ( Table 3) . 3 (14.3%) respondents however, didn't give any reason.
Awareness of Interventions
Majority of the respondents (87.4%) were aware of the availability of drugs for the treatment of HIV/AIDS while 68.5% were aware of interventions to prevent mother-to-child transmission of HIV.
The interventions mentioned by the respondents were avoiding breastfeeding (44.7%), antiretroviral drugs (29%), early antenatal care and HIV testing (8.4%), hospital delivery (7.8%), caesarean delivery (5.9%), exclusive breastfeeding for 6 months (3.4%) and modified obstetric practice (1.1%) ( Table 4 ).
Discussion
The level of awareness of HIV infection among the antenatal clients in this study was high but relatively low when compared with 99% in Nnewi study [18] , 100% in Kano [17] , Ekiti [19] (all in Nigeria) and China [20] Abbreviation: n, number. Table 4 . Interventions mentioned by respondents.
Interventions Percentage (%)
Avoiding breastfeeding 44.7
Antiretroviral drugs 29
Early antenatal care and HIV testing 8.4
Hospital delivery 7.8
Caesarean delivery 5.9
Exclusive breastfeeding for 6 months 3.4
Modified obstetric practice 1.1 respectively. Majority of the antenatal clients (87.4%) were aware of unprotected sexual intercourse as a major route of transmission of the virus, which is higher than 63% from Benin [21] (Nigeria) and 70.9% from Kano [17] . Knowledge of transmission through mother-to-child (81.1%) and through blood (78.5%) was also high. This is much higher than the 64% of pregnant women who were aware of mother-to-child transmission in China [20] , 68% in Ekiti [19] , 76.9% in Nnewi [18] , but lower than figures of 95% and 93.3% reported among antenatal clients in Kano [17] and Lagos [22] (Nigeria) respectively. However, 11.1% of respondents had a misconception that HIV could be transmitted through mosquito bites, which is similar to 11% obtained in Kano. Over two third of the antenatal clients (70%) were aware that HIV infection could be present in an asymptomatic person as compared to 42% obtained from Kano. Almost all the respondents (98.9%) were aware of HIV testing. This is much higher with HIV testing and counseling HTC ("opt-out" method) being practiced now in ABUTH as compared to 88% from a local study in ABUTH in 2006 when Voluntary Counseling and Testing VCT ("opt-in" method) was being practiced [23] . This is also higher than the 55% reported from Kano when VCT was being practiced. This is attributable to the information given to all pregnant women in the antenatal clinic, using the "opt-out" approach.
The uptake of HTC in this study was high, as 91.1% of the antenatal clients that were informed had either undertaken the test or agreed to do so. This is higher than the uptake of VCT of 78.9% in 2006 in ABUTH Zaria, 76% in Maiduguri [24] (Nigeria) and 81% in Kano. It is however lower than 96.1% reported among antenatal clients in Lagos [22] . There is a significant increase in uptake of HIV testing with HCT as compared with VCT. This is expected as the antenatal clinic provides an appropriate opportunity for educating women about HIV/AIDS. Knowledge of the pregnant woman's HIV status will enable her to benefit from treatment for herself and interventions for prevention of mother-to-child transmission PMTCT.
Though the level of uptake of HIV testing has improved with the introduction of HTC, the reasons for refusal still remain similar to those when VCT was being practiced in ABUTH Zaria and even Kano. The most common reasons included that the test had earlier been done outside pregnancy, marriage security, fear of positive result, need to discuss with husband and believing they are not at risk of the infection. There is therefore, the need to intensify health education and incorporate husbands into the counseling session when necessary.
Eighty three percent of the antenatal clients acknowledged that the information given before the HIV test was carried out was adequate, while 12.2% disagreed, the major reasons of which were, inadequate time, inadequate information, lack of confidentiality and poor language interpretation. Suggestions made by the clients to improve the uptake of HTC included: giving detailed information about HIV, allotting more time to the counseling session, use of public address system, opportunity to ask questions especially in private, counseling of husbands where necessary and more friendly attitude of counselors.
Over seventy seven percent (77.8%) of clients who initially declined the test said they would have agreed to do it if they were informed differently. This shows the importance of the content of the information given and the manner in which it is given. Eighty two percent (82.6%) wouldn't mind being retested in labor while 13.7 declined mainly because they felt there was no need to repeat the test. Universal HIV testing of pregnant women is the key to prevention of MTCT of HIV. Repeat testing at labour and delivery is an additional strategy to further reduce the rate of perinatal HIV transmission. Antenatal clients should be made more aware of the window period during the antenatal health talks.
There was a high level of awareness of availability of drugs (87.4%) for the treatment of HIV and interventions (68.5%) to prevent mother-to-child transmission amongst which were, use of anti-retroviral drugs, avoiding breastfeeding, exclusive breastfeeding, early antenatal care and HIV testing, hospital delivery, caesarean delivery, and modified obstetric practice. This is not surprising as many of the antenatal clients are educated and are also informed through the HTC program. Respondents were however more aware of the avoidance of breastfeeding (44.7%) than they were of the use of antiretroviral drugs (29%) as strategies for preventing mother-to-child transmission. Prevention of mother-to-child transmission of HIV is most effective when antiretroviral drugs are received by the mother during pregnancy and continued through delivery and then administered to the infant after birth.
Conclusion
This study found that more than two-third of the antenatal care attendees of ABUTH had adequate knowledge of HIV/AIDS. However, misconceptions, fear and gaps in knowledge regarding HIV/AIDS are still prevalent.
Switching from VCT ("opt-in") to routine HTC ("opt-out") has dramatically improved the take-up of testing in PMTCT program in ABUTH, Zaria from 78.9% in 2006 to 91.1% now. The reasons for opting out still remain the same with the VCT and the HTC approach. These findings suggest the need to improve on the information and counseling given to antenatal clients regarding HIV/AIDS and for the health care providers to imbibe a better attitude. Also, husbands should be incorporated into the counseling session whenever necessary. Although the acceptability of HTC is quite high, there is a need to intensify health education to convince the remaining minority who are still ignorant of the benefits of HTC.
